











㢌㢕㒊ᡥᖹୖ⓶⒴࡟࠾ࡅࡿ miR-34a ࡜ PD-L1 ࡢ᳨ウ࡜ 
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ࡋ࡚ࠊ1) 㢌㢕㒊ᡥᖹୖ⓶⒴ 8 ⑕౛ࡢᡭ⾡᳨యࡢṇᖖ⢓⭷࡜⭘⒆⤌⧊ࡢ⥙⨶ⓗⓎ⌧ゎ
ᯒࢆ⾜ࡗࡓࠋࡑࡢ⤖ᯝࠊṇᖖ⢓⭷࡜⭘⒆⤌⧊࡛ࠊ㸲⑕౛௨ୖ࡛ඹ㏻ࡋ࡚ኚ໬ࡍࡿ㢌㢕
㒊⒴㛵㐃࣐࢖ࢡࣟ RNA㸱ࡘࢆᢳฟࡋࡓࠋ2) ⾑₢࠿ࡽ࣐࢖ࢡࣟ RNA ࢆᢳฟࡋࠊᐃ㔞
ࢆ⾜ࡗࡓࠋࡑࡢ⤖ᯝࠊࡇࢀࡽ㸱ࡘࡢ࣐࢖ࢡࣟ RNA ࡢ࠺ࡕࠊ㸰ࡘࡀᚠ⎔࣐࢖ࢡࣟ RNA
࡜⪃࠼ࡽࢀࡓࠋ3) ௨๓ᡃࠊ ࠎࡢࢳ࣮࣒ࡀ㢌㢕㒊⒴ணᚋ୙Ⰻண ࣐࢖ࢡࣟ RNA ࡜ࡋ࡚





࠾ࡅࡿ PD-L1 ࡜ miR-34a ࡢ㛵ಀࢆ᫂ࡽ࠿࡟ࡍࡿࡓࡵࠊ㢌㢕㒊ᡥᖹୖ⓶⒴⣽⬊ᰴࢆ⏝
࠸ 4) PD-L1 ࢱࣥࣃࢡ࡜ miR-34a Ⓨ⌧ࡢẚ㍑ࢆ⾜࠸ࠊ㢌㢕㒊ᡥᖹୖ⓶⒴⣽⬊ᰴ࡟࠾࠸
࡚ PD-L1 ࢱࣥࣃࢡⓎ⌧࡜ miR-34a Ⓨ⌧ࡣ㏫┦㛵ࡋ࡚࠸ࡿࡇ࡜ࢆ♧ࡋࡓࠋࡲࡓࠊ5) 
PiR-34a precursor/inhibitor ࡢᑟධ࡟ࡼࡿ PD-L1 RNA ࡢኚ໬ࢆࡳࡿ࡜ࠊmiR-34a 
precursor ᑟධ࡟ࡼࡾ PD-L1 Ⓨ⌧ࡣపୗࡋࠊmiR-34a inhibitor ᑟධ࡟ࡼࡾ PD-L1 Ⓨ








࡛ࠊ㢌㢕㒊ᡥᖹୖ⓶⒴㸦head and neck squamous cell carcinoma㸸HNSCC㸧࡜⥲⛠
ࡉࢀࡿࠋࡑࡢⓎ⏕㢖ᗘࡣ⒴ࡢ୰࡛ 6 ␒┠࡟࠶ࡓࡾࠊ⒴Ṛࡶ 8 ␒┠࡟࠶ࡓࡿ 2)ࠋᮏ㑥࡛






















 ࡑࡇ࡛⚾ࡀὀ┠ࡋࡓࡢࡀ࣐࢖ࢡࣟ RNA㸦miRNA㸧࡛࠶ࡿࠋmiRNA ࡜ࡣࠊ1993 ᖺ
࡟ R. C. Lee ࡽ࡟ࡼࡾ⥺⹸࡟࠾࠸࡚ࡣࡌࡵ࡚Ⓨぢࡉࢀࡓ 20 ሷᇶ࠿ࡽ 25 ሷᇶࡢᑠศᏊ





⒴࡟ࡘ࠸࡚ࡶࠊ2002 ᖺࡢ G. M. Calin ࡽࡢሗ࿌ࢆ⓶ษࡾ࡟ከࡃࡢ miRNA ࡀ⒴ࢆಁ㐍
ࡍࡿ᪉ྥࠊ࠶ࡿ࠸ࡣᢚไࡍࡿ᪉ྥ࡟ാࡃࡇ࡜ࡀࢃ࠿ࡗ࡚ࡁ࡚࠾ࡾࠊ⒴࡟࠾࠸୍࡚㒊ࡢ
miRNA ࡀ㐣๫࡟Ⓨ⌧ࡋ࡚࠸ࡿࡇ࡜ࡀ▱ࡽࢀ࡚ࡁࡓ 11)ࠋࡲࡓࠊmiRNA ࡣ࢚ࢡࢯࢯ࣮
࣒࡜࠸ࢃࢀࡿ࡯࡜ࢇ࡝ࡢ⣽⬊࠿ࡽᨺฟࡉࢀࡿ50nm࠿ࡽ150nmࡢ⭷ᑠ⬊࡟ෆໟࡉࢀࠊ






⣽⬊⫵⒴࡟࠾࠸࡚ࠊ Programmed death-1 ligand 1 (PD-L1)ࡢㄪᩚ࡟㛵୚ࡋ࡚࠸ࡿࡇ
࡜ࡀሗ࿌ࡉࢀࡓ 14,15)(ᅗ 1)ࠋPD-L1ࡣ 1999ᖺ࡟ච␿ࢆㄪᩚࡍࡿศᏊ B7-H1࡜ࡋ࡚ึ




















2014 ᖺ 7 ᭶࠿ࡽ 2017 ᖺ 8 ᭶ࡲ࡛࡟ᮾ໭኱Ꮫ⑓㝔⪥㰯ဗႃ࣭㢌㢕㒊እ⛉࡟࡚ᡭ⾡
ຍ⒪ࢆ⾜ࡗࡓ HNSCC ⑕౛ࢆᑐ㇟࡟ࠊษ㝖ᶆᮏࡼࡾṇᖖ⢓⭷ࠊ⭘⒆⤌⧊ࢆ᥇ྲྀࠊ࠾ࡼ
ࡧᮎᲈ⾑᥇⾑ࢆ࠾ࡇ࡞ࡗࡓࠋ᥇ྲྀࡋࡓ⤌⧊ࡣ-80 ?࡛෾⤖ಖᏑࡋࠊ⾑ᾮࡣ᥇⾑⟶ 
(Venoject ? H)ࢆ⏝࠸࡚ 5ml ࢆ᥇ྲྀࡋࠊ㐲ᚰἲ (1600rpm10 ศࠊ15000rpm5 ศࠊ





ୗグࡢ HNSCC ⣽⬊ᰴ 10 ✀㢮ࢆ౑⏝ࡋࡓࠋ 
  RPMI2650㸸American Type Culture Collection (Rockville, MD, USA)ࡼࡾධᡭ 
  HSQ89㸸⌮໬Ꮫ◊✲ᡤ cell bank (Tsukuba, Japan)ࡼࡾධᡭ 
  IMC4㸸಴ᐩຬ୍㑻ඛ⏕㸦஑ᕞ኱Ꮫ⪥㰯ဗႃ⛉ࠊ⚟ᒸ㸧ࡼࡾศ୚ 






10%fetal bovine serum (Invitrogen, SanDiego, CA, USA)ῧຍᚋࠊ37 ?ࠊ5%CO㸰ࡢ
᮲௳ୗ࡟࡚࠾ࡇ࡞ࡗࡓࠋ 
 HSQ89ࠊIMC4㸸DMEM (SigmaD5796,Sigma, St Louis, MO, USA) 
 RPMIࠊIMC3ࠊHSC2ࠊHSC3ࠊHSC4ࠊCa9-22ࠊHO-1-u-1ࠊSAS㸸RPMI1640
(Sigma R8796, Sigma) 
ࡲࡓࠊࡇࢀࡽࡢ 10 ⣽⬊ᰴࡼࡾ Ogawa ࡽࡀᶞ❧ࡋࡓ CDDP ⪏ᛶᰴ 18)ࡢ 9 ᰴࠊྜィ
19 ᰴࢆ⏝࠸࡚ PD-L1 ࡜ miR-34a ࡢⓎ⌧࡟ࡘ࠸᳨࡚ウࢆ⾜ࡗࡓࠋCDDP ⪏ᛶᰴࡣ⣽
⬊ྡࡢᚋࢁ࡟ CR ࢆࡘࡅ⾲グࡋࡓࠋ 
㸱㸬 miRNA ࡢᢳฟ 
HNSCC ᝈ⪅ࡢ⭘⒆⤌⧊ࠊṇᖖ⤌⧊ࠊ࠾ࡼࡧ⣽⬊ᰴ࠿ࡽ miRVana miRNA isolation kit 
(Thermo Fisher scientific)ࢆ⏝࠸࡚ miRNA ᢳฟࢆ⾜ࡗࡓࠋ⤌⧊ࡣᾮయ❅⣲࡛෾⤖ᚋ
࡟◚○ࡋࠊ௨ୗࡢ᧯సࡣᡤᐃࡢࣉࣟࢺࢥ࣮ࣝ࡟ᚑࡗࡓࠋ 
⾑₢࠿ࡽࡢ miRNA ᢳฟࡣ miRNeasy Serum/Plasma kit (QIAGEN)ࢆ⏝࠸࡚⾜ࡗࡓࠋ
⾑₢ 200ȣl ࡟⤌⧊⁐ゎᾮ (QIAzol Lysis Reagent, QIAGEN)1ml ῧຍࡋࠊ5 ศ㟼⨨ࡋ
ࡓ࠶࡜ࠊᡤᐃࡢࣉࣟࢺࢥ࣮ࣝ࡟ᚑ࠸᧯సࢆ⾜࠸ࠊᢳฟࡋࡓ miRNA ࡣ-80 ?࡛ಖᏑࡋࠊ
࣐࢖ࢡࣟ࢔ࣞ࢖ࠊᐃ㔞 RT-PCR ࡟⏝࠸ࡓࠋ 
㸲㸬 miRNA ࣐࢖ࢡࣟ࢔ࣞ࢖ゎᯒ 
࣐࢖ࢡࣟ࢔ࣞ࢖ゎᯒ࡟ࡣ 2014 ᖺ 7 ᭶࠿ࡽ 2015 ᖺ 8 ᭶࡟᥇ྲྀࡋࡓ㢌㢕㒊ᡥᖹୖ⓶⒴
8 ⑕౛(⾲㸯ࡢ case1-8)ࡢ᳨యࢆ⏝࠸࡚ᐇ㦂ࢆ⾜ࡗࡓࠋ8 ⑕౛ࡢ⭘⒆⤌⧊ࠊṇᖖ⢓⭷࠿
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ࡽᢳฟࡋࡓ miRNA ࢆ⏝࠸ࠊ࣐࢖ࢡࣟ࢔ࣞ࢖࡟ࡣ 866 ✀㢮ࡢࣄࢺࡢ miRNA ࣉ࣮ࣟࣈ
ࢆྵࡴ Human miRNA microarray kit (V3) (Agilent Technologies)ࢆ౑⏝ࡋࡓࠋRNA
ࡣ஦๓࡟ RNA6000 nano kit (Agilent Technologies)ࢆ⏝࠸ࠊRNA ࡢ㉁ࢆ☜ㄆࡋࡓࠋ
ࣛ࣋ࣜࣥࢢࡣࢧࣥࣉࣝ 100ng ࡟ CIP Master Mix (10Calf Intestinal Phosphatase 
Buffer 0.4µlࠊDilution Labeling Spike-In solution 1.1µlࠊCalf Intestinal 
Phosphatase 0.5µl)ࢆຍ࠼ࠊ37 ? 3࡛0 ศ㟼⨨ᚋࠊࢪ࣓ࢳࣝࢫࣝ࣍࢟ࢩࢻࢆ 2.8µl ῧ
ຍࡋ 100 ? 1࡛0 ศ࢖࣮ࣥ࢟ࣗ࣋ࢺࡋ⾜ࡗࡓࠋ࣐࢖ࢡࣟ࢔ࣞ࢖ࢫ࢟ࣕࢼ (Agilent 
technologies)࡛ࢫࣛ࢖ࢻࢆࢫ࢟ࣕࣥࡋࡓࠋࢫ࢟ࣕࣥࡋࡓࢩࢢࢼࣝࡢᩘ್໬ࢆ Feature 
Extraction ࢯࣇࢺ࢙࢘࢔ (Agilent technologies)࡛⾜࠸ࠊBioconductor ࠿ࡽᥦ౪ࡉࢀ
ࡿࣃࢵࢣ࣮ࢪ Aglip ࢆ⏝࠸⤫ィࢯࣇࢺ R ࡛ゎᯒࡋࡓࠋ 
㸳㸬 miRNA ࡢᐃ㔞 
TaqMan MicroRNA Assay kit (Thermo Fisher Scientific)ࢆ⏝࠸ࠊῧ௜ࡢࣉࣟࢺࢥ࣮
ࣝ࡟ᚑ࠸ miRNA ࡢᐃ㔞ࢆ⾜ࡗࡓࠋPCR ⏘≀ࢆ ABI PRISM 7000 Sequence 
Detection System (Applied Biosystems)ࢆ⏝࠸࡚ゎᯒࡋࡓࠋ⣽⬊ᰴࠊ⤌⧊⏤᮶ࡢ
miRNA ࡟㛵ࡋ࡚ࡣࢥࣥࢺ࣮ࣟࣝ࡜ࡋ࡚ RNU44 ࢆ౑⏝ࡋࠊ⾑₢⏤᮶ࡢ miRNA ࡟㛵
ࡋ࡚ࡣእᅉᛶࢥࣥࢺ࣮ࣟࣝ࡜ࡋ࡚ cel-miR-39 mimic㸦QIAGEN㸧ࢆ 4109ࢥࣆ࣮ࢆ
⾑₢࡟ῧຍࡋᐇ㦂ࢆ⾜࠸ࠊǼCt ἲࢆ⏝࠸ miRNA ࡢ್ࢆ⟬ฟࡋࡓࠋᐇ㦂ࡢ࣏ࢪࢸ࢕
ࣈࢥࣥࢺ࣮ࣟࣝࡣmiRNAࡢⓎ⌧ࢆࡍ࡛࡟☜ㄆࡋ࡚࠸ࡓHNSCCᝈ⪅ࡢ⭘⒆⤌⧊ࢆ⏝
࠸ࠊࢿ࢞ࢸ࢕ࣈࢥࣥࢺ࣮ࣟࣝࡣ RNase free water ࢆ⏝࠸ࡓࠋ 
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㸴㸬 Western blotting 
ࡲࡎࠊ19✀ࡢHNSCC⣽⬊ᰴ࠿ࡽࢱࣥࣃࢡᢳฟࢆ⾜ࡗࡓࠋ⣽⬊࣌ࣞࢵࢺ࡟Proteinase 
inhibitor (Roche)ࠊLysis buffer (65mM Tris-HCl (pH6.8), 3%SDS, DW)ࠊ




PD-L1 ᢠయ㸦ab205921, Abcam㸧ࠊᢠș࢔ࢡࢳࣥᢠయ (A5441, Sigma)ࢆ⏝࠸ 4 ?୍࡛
ᬌ཯ᛂࡉࡏࡓ࠶࡜࡟๓⪅ࡣ࣌ࣝ࢜࢟ࢩࢱ࣮ࢮᶆ㆑ᢠࣛࣅࢵࢺච␿ࢢࣟࣈࣜࣥᢠయ 
(NA934V, Amersham)ࠊᚋ⪅ࡣ࣌ࣝ࢜࢟ࢩࢱ࣮ࢮᶆ㆑ᢠ࣐࢘ࢫච␿ࢢࣟࣈࣜࣥᢠయ 
(NA931V, Amersham)࡜཯ᛂࡉࡏࡓࠋࡑࡢᚋࠊECL-Detection Reagent (RPN2106, 
Amersham)࡜཯ᛂࡉࡏ࡚ࠊLAS4000 (GE Healthcare, Tokyo, Japan)࡛ࣂࣥࢻࢆ᳨ฟ
ࡋࡓࠋࣂࣥࢻࡢᩘ್໬࡟ࡣ ImageQuant (GE Healthcare, Tokyo, Japan)ࢆ⏝࠸ࡓࠋ 
㸵㸬 miR-34a inhibitor/precursor ࡢᑟධ 
⣽⬊ࢆ 6 ࢙࢘ࣝࢩ࣮ࣕࣞ࡟ 2105ಶࡎࡘ᧛✀ࡋࡓࠋmiRNA ᑟධヨ⸆ࡢ RNAiMAX 
(Thermo Fisher scientific)7.5µL ࡟ miR-34a inhibitor (Ambion Anti-miR miRNA 
Inhibitor)ࡲࡓࡣ miR-34a precursor (Ambion Pre miR miRNA Precursor)ࢆ᭱⤊⃰
ᗘ 12.5nM ࡜࡞ࡿࡼ࠺࡟ㄪྜࡋࠊ⣽⬊ࢆ᧛✀ࡋ࡚࠿ࡽ 24 ᫬㛫ᚋ࡟ࡇࢀࢆࢩ࣮ࣕࣞ࡟
ῧຍࡋࡓࠋヨ⸆ࢆῧຍࡋࡓ 72 ᫬㛫ᚋ࡟⣽⬊ࢆᅇ཰ࡋࡓࠋ 
12 
 
㸶㸬 PD-L1 ࡢᐃ㔞 PCR 
PD-L1 ࡢ mRNA ࢆ ᐃࡍࡿࡓࡵ࡟ࠊPD-L1 ࡢࣉࣛ࢖࣐࣮ࠊࣉ࣮ࣟࣈࢆసᡂࡋࡓ(⾲
2)ࠋࣉࣛ࢖࣐࣮ࡢタィ࡟ࡣ Primer Express Software for Real-Time PCR (Applied 
Biosystems Forstercity, CA, USA)ࢆ⏝࠸ࡓࠋmiR-34a precursor/inhibitor ᑟධ⣽⬊
ᰴ࠿ࡽ RNeasy mini kit (QIAGEN)ࢆ⏝࠸࡚ RNA ᢳฟࢆ⾜ࡗࡓࠋ᧯సࡣᡤᐃࡢࣉࣟ
ࢺࢥ࣮ࣝ࡟ᚑࡗࡓࠋࡑࢀࡒࢀࡢࢧࣥࣉࣝ࠿ࡽᢳฟࡋࡓ RNA2 µg ࢆ⏝࠸ High 
Capacity cDNA Reverse Transcription kit (Roche)࡛ cDNA ྜᡂࢆ⾜ࡗࡓࠋࡇࡢ
cDNA ࡜๓㏙ࡢࣉࣛ࢖࣐࣮ࠊࣉ࣮ࣟࣈࢆ⏝࠸ᐃ㔞 RT-PCR ࢆ⾜࠸ࠊPD-L1 mRNA ࡢ
ᐃ㔞ࢆ ABI PRISM 7000 Sequence Detection System (Applied Biosystems)࡛⾜ࡗ
ࡓࠋࣁ࢘ࢫ࣮࢟ࣆࣥࢢ㑇ఏᏊ࡛࠶ࡿș2microglobulin ࢆࢥࣥࢺ࣮ࣟࣝ࡜ࡋ࡚ǼCt ἲ
ࢆ⏝࠸ mRNA Ⓨ⌧㔞ࢆ⟬ฟࡋࡓࠋ 
㸷㸬 ච␿⤌⧊໬Ꮫ 
2002 ᖺ࠿ࡽ 2007 ᖺ࡟ᮾ໭኱Ꮫ⑓㝔⪥㰯ဗႃ࣭ 㢌㢕㒊እ⛉࠾ࡼࡧᐑᇛ┴❧ࡀࢇࢭࣥࢱ
࣮㢌㢕㒊እ⛉࡛἞⒪ࢆ⾜ࡗࡓ HNSCC18 ⑕౛ࡢࠊ἞⒪๓᳨యࢆ⏝࠸᳨࡚ウࢆ⾜ࡗࡓࠋ
࣐࣍ࣝࣜࣥᅛᐃᚋࠊࣃࣛࣇ࢕ࣥษ∦ࢆసᡂࡋࠊᢠ PD-L1 ᢠయ㸦ab205921, Abcam㸧
࡜⤌⧊᳨ᰝ⏝⣽⬊ᛶච␿࢟ࢵࢺ (ࣄࢫࢺࣇ࢓࢖ࣥ ࢩࣥࣉࣝࢫࢸ࢖ࣥ MAX-PO (R))
ࢆ⏝࠸࡚ච␿ᰁⰍࢆ⾜ࡗࡓࠋุᐃࡣᢠ PD-1 ᢠయ⸆࡛࠶ࡿ࣌ࣥࣈࣟࢽࢬ࣐ࣈࡢ἞⒪᫬





࢝ࣉ࣐ࣛࣥ࢖࣮ࣖ᭤⥺ࡢస.?࡜ࡑࡢLog-rank test ࡣ StatMate ?ࢆ⏝࠸ࠊ௚ྛ✀᭷





1. HNSCC ࡟࠾ࡅࡿ⭘⒆࣐࣮࣮࢝ࡢ᳨⣴ 
(1)HNSCC ࡟Ⓨ⌧ࡍࡿ miRNA ࡢ⥙⨶ⓗゎᯒ 
HNSCC8 ⑕౛࠿ࡽ᥇ྲྀࡋࡓ⭘⒆⤌⧊࡜ṇᖖ⤌⧊ࢆ⏝࠸ࡓ miRNA ࣐࢖ࢡࣟ࢔ࣞ࢖
ࡢ⤖ᯝ࠿ࡽࠊṇᖖ⤌⧊ࡼࡾࡶ⭘⒆⤌⧊࡛Ⓨ⌧ࡀ 2 ಸ௨ୖቑຍࡋࠊ࠿ࡘࢩࢢࢼࣝࡢᙉᗘ
ࡀ 200 ௨ୖኚ໬ࡋ࡚࠸ࡿࡶࡢࢆᢳฟࡋࡓࠋࡇࡢ࠺ࡕ 3 ⑕౛௨ୖ࡛ඹ㏻࡟ኚ໬ࡋ࡚࠸ࡿ
ࡶࡢࢆ⾲ 3 ࡟ࡲ࡜ࡵࡓࠋmiR-21ࠊmiR-141ࠊmiR-1308 ࡛ࡣࠊ༙ᩘ㸦4 ⑕౛㸧௨ୖ࡛
ඹ㏻࡟ኚ໬ࡋ࡚࠾ࡾࠊ㢌㢕㒊⒴㛵㐃 miRNA ࡢೃ⿵࡜⪃࠼ࡓ(ᅗ 1)ࠋ 
(2)㢌㢕㒊⒴㛵㐃 miRNA ࡢ⾑₢࡛ࡢ᳨ฟ 
࣐࢖ࢡࣟ࢔ࣞ࢖࡛ᢳฟࡋࡓ miR-21ࠊmiR-141ࠊmiR-1308 ࡟ຍ࠼ࠊ௨๓࡟㢌㢕㒊
⒴ணᚋ୙Ⰻ࡜㛵㐃ࡍࡿ miRNA ࡜ࡋ࡚ྠᐃࡉࢀࡓ miR-34a13㸧࡟ࡘ࠸࡚ࠊHNSCC ᝈ
⪅ 5 ྡ(⾲ 1 ࡢ case9-13)᳨࡛ウࢆ⾜ࡗࡓࠋ⾡๓࡜⾡ᚋ㸰㐌㛫ࡢ⾑₢⏤᮶ miRNA ࡛ࡢ
ᐃ㔞⤖ᯝࢆࡳࡿ࡜ࠊmiR-34aࠊmiR-21ࠊmiR-1308 ࡣࠊࡑࢀࡒࢀ 2 ⑕౛ࠊ5 ⑕౛ࠊ4
⑕౛᳨࡛ฟࡉࢀࡓ (⾲ 4)ࠋmiR-141 ࡟㛵ࡋ࡚ࡣ࠸ࡎࢀࡢ᳨య࡟࠾࠸࡚ࡶ᳨ฟࡉࢀ࡞࠿
ࡗࡓࠋᐃ㔞࡟ᙜࡓࡾࠊ᪤▱㔞ࡢ C. elegans miR-39 mimic ࢆຍ࠼ࠊ ᐃຠ⋡ࡢࢥࣥࢺ
࣮ࣟࣝ࡜ࡋ࡚⏝࠸ࡓࠋ 
 
2. HNSCC ⣽⬊ᰴ࡟࠾ࡅࡿ PD-L1 ࡜ miR-34a ࡢ㛵ಀ 
(1) PD-L1 ࡜ miR-34a ࡢⓎ⌧㔞ࡢ┦㛵 
15 
 
19 ✀㢮ࡢ HNSCC ⣽⬊ᰴ࡟ࡘ࠸࡚ PD-L1 ࢱࣥࣃࢡⓎ⌧ࢆᅗ 3-A ࡟ࠊmiR-34a ᐃ㔞
⤖ᯝࢆᅗ 3-B ࡟♧ࡍࠋHNSCC ⣽⬊ᰴ࡟࠾ࡅࡿ miR-34a ࡜ PD-L1 ࢱࣥࣃࢡࡢⓎ⌧ࢆ
ࣉࣟࢵࢺᅗ 3-C ࡟♧ࡍࡀࠊmiR-34a ࡢⓎ⌧ࡀ㧗ࡃ࡞ࡿ࡜ࠊPD-L1 ࢱࣥࣃࢡࡢⓎ⌧ࡣ
ప್ࢆ♧ࡋ࡚࠾ࡾࠊ୧⪅ࡣ⤫ィᏛⓗ࡟᭷ព࡞㈇ࡢ┦㛵ࢆ♧ࡋࡓࠋ 
(2) miR-34a ࡢⓎ⌧㔞ࡀ PD-L1 Ⓨ⌧࡟୚࠼ࡿᙳ㡪 
 HNSCC ⣽⬊ᰴࡢ࠺ࡕ miR-34a ࡀపⓎ⌧࡛࠶ࡗࡓ HSC3ࠊHSC3CRࠊHSC2 ࡢ 3
ᰴ࡟ miR-34a precursor ࢆᑟධࡋࡓࠋࡑࡢ⤖ᯝࢆᅗ 4-A ࡟♧ࡍࡀࠊHSC3CR ࡛ࡣࢥ
ࣥࢺ࣮ࣟࣝࡼࡾࡶ PD-L1 ࡢⓎ⌧ࡀ᭷ព࡟పୗࡋࡓ (p<0.05)ࠋ௚ 2 ᰴࡶ PD-L1 Ⓨ⌧
ࡀపୗࡋࡓࡀࠊ᭷ពᕪࡣㄆࡵ࡞࠿ࡗࡓࠋ 
 HNSCC ⣽⬊ᰴࡢ࠺ࡕ miR-34a ࡀ㧗Ⓨ⌧࡛࠶ࡗࡓ IMC4CRࠊIMC4ࠊRPMI ࡢ 3
ᰴ࡟ miR-34a inhibitor ࢆᑟධࡋࡓ⤖ᯝࢆᅗ 4-B ࡟♧ࡍࠋ࠸ࡎࢀࡢ⣽⬊ᰴࡶ᭷ពᕪࡣ
ㄆࡵ࡞࠿ࡗࡓࡀࠊࢥࣥࢺ࣮ࣟࣝ࡜ẚ㍑ࡍࡿ࡜ PD-L1 Ⓨ⌧ࡀ 1.5 ಸ࠿ࡽ 2.2 ಸ⛬ୖ᪼ࡋ
ࡓࠋ 
(3) HNSCC ⮫ᗋ᳨య࡛ࡢ miR-34a ࡜ PD-L1 ࡢ㛵ಀ  
HNSCC ⮫ᗋ᳨య 18 ⑕౛࡟ᑐࡋ࡚ࠊPD-L1 ࡢච␿⤌⧊໬Ꮫⓗ᳨ウࢆ⾜ࡗࡓࠋ㝧ᛶࡢ
౛ࢆᅗ 5-A ࡟♧ࡋࠊ㝜ᛶࡢ౛ࢆᅗ 5-B ࡟♧ࡋࡓࠋmiR-34a Ⓨ⌧࡜ච␿ᰁⰍุ࡛ᐃࡋ
ࡓ PD-L1 ࡢ㛵ಀࢆᅗ 6-A ࡟♧ࡋࡓࡀࠊ⮫ᗋ᳨య࡛ࡣ୧⪅㛫࡟᭷ព࡞┦㛵ࡣㄆࡵ࡞࠿





㸯㸬 HNSCC ࡟࠾ࡅࡿ⭘⒆࣐࣮࣮࢝࡜ࡋ࡚ࡢ miRNA ࡢ᳨⣴ 
ᮏ◊✲࡛ࡣHNSCCᝈ⪅࡟⏤᮶ࡍࡿṇᖖ⤌⧊࡜⭘⒆⤌⧊࠿ࡽᢳฟࡋࡓmiRNA࡟ࡼ
ࡿ࣐࢖ࢡࣟ࢔ࣞ࢖࠿ࡽ⤠ࡾ㎸ࢇࡔ 3 ✀ࡢ㢌㢕㒊⒴㛵㐃 miRNA㸦miR-21ࠊmiR-141ࠊ
miR-1308㸧࡜ࠊඛ⾜◊✲࡛ᢳฟࡋࡓ miR-34a ࢆㄪ࡭ࠊ⾑₢୰࡛ࡣ miR-141 ௨እࡢ 3
✀㸦miR-21ࠊmiR-34aࠊmiR-1308㸧ࡀ⾑₢୰᳨࡛ฟ࡛ࡁࡓࡇ࡜࠿ࡽࠊHNSCC ᝈ⪅
⾑₢୰࡟Ꮡᅾࡋ࡚࠸ࡿᚠ⎔ miRNA ࡛࠶ࡿࡇ࡜ࢆ♧ࡋࡓࠋ࣐࢖ࢡࣟ࢔ࣞ࢖࡟࠾࠸࡚ 3
⑕౛௨ୖ࡛ඹ㏻࡟ቑຍࡋࡓ miRNA ࢆࡳࡿ࡜(⾲ 3)ࠊlet-7 ࣇ࢓࣑࣮ࣜࡸ miR-16 ࡶྵ
ࡲࢀࡿࠋlet-7ࡣ⒴㑇ఏᏊ࡛࠶ࡿRas19)ࢆࠊmiR-16ࡣᢠ࢔࣏ࢺ࣮ࢩࢫᅉᏊ࡛࠶ࡿBCL-2
ࢆᶆⓗ࡜ࡋ 20)ࠊ⒴࡟ᢚไⓗ࡟ാࡃ miRNA ࡜ࡋ࡚ሗ࿌ࡉࢀࠊ௚ࡢ⒴⭘࡛ࡣ⭘⒆⤌⧊୰
࡛ῶᑡࡋ࡚࠸ࡿࡀ 19,20)ࠊ௒ᅇࡢ HNSCC ࡛ࡢ᳨ウ࡛ࡣ㏫ࡢ⤖ᯝ࡜࡞ࡗࡓࠋ㐣ཤࡢ




ࡀᩘศ࡛ᾘኻࡋ࡚࠸ࡿ 22㸧ࠋࡲࡓࠊࣄࢺࡢ miRNA ࢆ⾡๓࡜⾡ᚋ 2 㐌㛫᳨࡛ウࡋࡓሗ
࿌ࡶ࠶ࡾ 23)ࠊ㏿ࡸ࠿࡟⾑୰ࡢ⭘⒆⏤᮶ miRNA ࡣᾘኻࡍࡿ࡜⪃࠼ࠊ⾡ᚋ 2 㐌㛫࡛ࡢ⾑














































㸰㸬 HNSCC ࡟࠾ࡅࡿ PD-L1 ࡜ miR-34a ࡢ㛵ಀ 
HNSCC ⣽⬊ᰴ࡟࠾࠸࡚ࡣ PD-L1 ࢱࣥࣃࢡⓎ⌧࡜ miR-34a Ⓨ⌧ࡣ㏫┦㛵ࢆㄆࡵࠊ
miR-34a precursor ᑟධ࡟ࡼࡾ PD-L1 RNA Ⓨ⌧ࡣపୗࡋࠊmiR-34a inhibitor ᑟධ
࡟ࡼࡾ PD-L1 RNA Ⓨ⌧ୖ᪼ࢆㄆࡵࡿ⤖ᯝࡀᚓࡽࢀࡓࡀࠊࡇࢀࡽࡢ⤖ᯝࡣᛴᛶ㦵㧊ᛶ
ⓑ⾑⑓ࡸ㠀ᑠ⣽⬊⫵⒴࡛ሗ࿌ࡉࢀࡓ⤖ᯝ 14,15)࡜ྠᵝ࡛ࠊHNSCC ࡟࠾࠸࡚ࡶ miR-34a
ࡀ PD-L1 Ⓨ⌧ࢆ㈇࡟ㄪ⠇ࡋ࡚࠸ࡿྍ⬟ᛶࢆ♧၀ࡋ࡚࠾ࡾࠊࡇࢀࡣ᪂ࡋ࠸▱ぢ࡜⪃࠼
ࡽࢀࡿࠋ௒ᅇࡢ᳨ウ࡛ࡣ Western Blotting ἲ࡛ࢱࣥࣃࢡࡢᐃ㔞ࡀᏳᐃࡏࡎࠊRNA ࣞ
࣋ࣝࡢ᳨ウࡢࡳࢆ⾜ࡗࡓࡀࠊ௒ᚋࡉࡽ࡟᮲௳ࢆ᳨ウࡋࢱࣥࣃࢡ࡛ࣞ࣋ࣝࡢ᳨ウࢆຍ࠼
ࡿ࡜ࠊHNSCC ࡟࠾ࡅࡿ PD-L1 ࡜ miR-34a ࡢ㛵ಀࢆࡉࡽ࡟᫂☜࡟࡛ࡁࡿ࡜⪃࠼ࡽࢀ
ࡿࠋ 
 ࡋ࠿ࡋ࡞ࡀࡽࠊ⮫ᗋ᳨య࡛ࡣ⣽⬊ᰴ࡜␗࡞ࡿ⤖ᯝ࡛࠶ࡾࠊPD-L1 ࡢⓎ⌧࡜ணᚋ࡟ࡘ
࠸࡚ࡶ㛵㐃ࢆㄆࡵ࡞ࡗࡓࡇ࡜ࡣ⪃ᐹࢆせࡍࡿࠋChen J ࡽࡀ MAPK ⤒㊰ࡸ PI3K/Akt
⤒㊰࡟ࡼࡿⓎ⌧ㄪ⠇ࢆሗ࿌ࡋ࡚࠸ࡿࡀ 38)ࠊ⏕యෆ࡛ࡣከࡃࡢㄪ⠇ᅉᏊࡀ PD-L1 Ⓨ⌧
࡟㛵ࢃࡗ࡚࠸ࡿ࡜⪃࠼ࡽࢀࠊmiR-34a ࡜ࡢ㛵㐃ࡀㄆࡵࡽࢀ࡞࠿ࡗࡓせᅉࡢ୍ࡘ࡜ࡋ࡚
⪃࠼ࡽࢀᚓࡿࠋࡲࡓࠊච␿ᰁⰍ࡛ࡢุᐃᇶ‽࡟ࡼࡿᙳ㡪ࡶ⪃࠼ࡽࢀࠊmiR-34a in situ 
hybridization࡜PD-L1ච␿ᰁⰍࢆ⤌ࡳྜࢃࡏࠊ⣽⬊ࡈ࡜࡟miR-34aࡢⓎ⌧࡜PD-L1
ࡢⓎ⌧ࢆࡳࡿࡇ࡜࡟ࡼࡗ࡚ࠊ⣽⬊ᰴ࡜ྠᵝࡢ⤖ᯝࡀᚓࡽࢀࡿྍ⬟ᛶࡶ⪃࠼ࡽࢀࡓࠋ 


















1. HNSCC ࡟࠾ࡅࡿ⭘⒆࣐࣮࣮࢝࡜࡞ࡾ࠺ࡿ miRNA ࡢ᳨⣴࡛ࡣ 
(1)HNSCC⮫ᗋ᳨యࡢṇᖖ⤌⧊࡜⭘⒆⤌⧊࠿ࡽᢳฟࡋࡓmiRNAࢆ⏝࠸ࡓ࣐࢖ࢡࣟ࢔
ࣞ࢖࡟ࡼࡾࠊmiR-21ࠊmiR-141ࠊmiR-1308 ࢆ㢌㢕㒊⒴㛵㐃 miRNA ࡜ࡋ࡚ᢳฟࡋࡓࠋ 
(2)HNSCC ᝈ⪅⾑₢࠿ࡽᢳฟࡋࡓ miRNA ࢆ⏝࠸ࡓᐃ㔞 RT-PCR ࡢ⤖ᯝࠊmiR-21ࠊ
miR-1308࠾ࡼࡧ㢌㢕㒊ணᚋ୙Ⰻ࡜㛵㐃ࡍࡿmiRNA࡜ሗ࿌ࡉࢀ࡚࠸ࡿmiR-34aࢆᚠ
⎔ miRNA ࡜ࡋ᳨࡚ฟ࡛ࡁࠊ⭘⒆࣐࣮࣮࢝࡜࡞ࡾ࠺ࡿࡇ࡜ࢆド᫂ࡋࡓࠋ 
2. HNSCC ⣽⬊ᰴࢆ⏝࠸ࡓ PD-L1 ࡜ miR-34a Ⓨ⌧ࡢ᳨ウ࡛ࡣ௨ୗࡢ 2 Ⅼࢆ᳨ฟࡋ
ࡓࠋ 
(1)PD-L1 ࢱࣥࣃࢡ࡜ miR-34a Ⓨ⌧ࡀ㏫┦㛵ࡢ㛵ಀ࡟࠶ࡿࠋ 
(2㸧miR-34a precursor/inhibitor ࡢᑟධ࡟ࡼࡿ PD-L1 RNA ࡢኚ໬ࡢ᳨ウ࡛ࡣࠊ
miR-34a ࡀ PD-L1 ࡢⓎ⌧ࢆ㈇࡟ไᚚࡋ࡚࠸ࡿࠋ 
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HNSCC㸸Head and neck squamous cell carcinoma㢌㢕㒊ᡥᖹୖ⓶⒴ 
miRNA㸸࣐࢖ࢡࣟ RNA 
PD-L1㸸Programmed death-1 ligand 1 
PD-1㸸Programmed death-1 
TMB㸸Tumor Mutation Burden⭘⒆ࡢ㑇ఏᏊ␗ᖖ⥲㔞 
 
 
age sex primary site TNM
Case1 75 M hypopharynx T4aN2bM0
Case2 71 M hypopharynx T2N1M0
Case3 74 M oral T4aN2bM0
Case4 66 M oropharynx T4aN1M0
Case5 75 F hypopharynx T4aN2bM0
Case6 57 M oral T3N0M0
Case7 84 F hypopharynx T3N0M0
Case8 82 M hypopharynx T4aN2bM0
Case９ 70 M larynx T3N2bM0
Case10 86 M larynx T3N2bM0
Case11 74 M oral T4aN2bM0
Case12 72 M hypopharynx T3N2M0




PD-L1 Forward primer 5’-CCC AGT TCT GCG CAG CTT C-3’
Reverse primer 5’-AGC AAA TAT CCT CAT CTT TCT G-3’
Probe 5’-CGC GCT TCT GTC CGC CTG CAG-3’























miR-34a miR-21 miR-141 miR-1308
pre post pre post pre post pre post
Case9 1 0.037 1 0.074 ND ND 1 ND
Case10 1 ND 1 1.275 ND ND 1 ND
Case11 ND ND 1 0.772 ND ND 1 4.337
Case12 ND ND 1 ND ND ND ND ND
Case13 ND ND 1 1.476 ND ND 1 ND
pre：手術前 post：手術後2週間 ND：not detected
数値はcel-miR-39 mimicを外因性コントロールとして用いΔCt法で算出し、術前の値で標準化した。
図1：PD-L1 3’UTRとmiR-34aの配列
PD-L1 3’UTR 5’- A A T A G C A G A C C T C A G A C T G C C A C C C A C T G T C C T T - 3’
miR-34a 3’- U G U U G G U C G A U U C U G U G A C G G U - 5’
上記のようにmiR-34aはPD-L1 3’UTRにアニールしPD-L1の翻訳を阻害する。








































































































































































































0.012           0.102           0.158           0.031             0.000               0.061            0.031             0.014  0.007               0.052









































































































PD-L1 positive PD-L1 negative
Disease Specific Survival
頭頸部扁平上皮癌18症例を、免疫染色結果からPD-L1陽性例、陰性例の2群にわけ、疾患特異的生存率を比較した。両者に有意な差は認めなかった。
観察期間中央値：29ヵ月
